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CHANON SAENGCHAN : CONTROL OF BACTERIAL SOFT ROT
DISEASE CAUSED BY Erwinia carotovora pv. carotovora IN CHINESE
GREEN MUSTARD USING RESISTANCE ELICITORS. THESIS

ADVISOR : ASST. PROF. NATTHIYA BUENSANTEAI, Ph.D., 100 PP.

CHINESE GREEN MUSTARDY/Bacillus subtilis /SOFT ROT/Erwinia carotovora/

INDUCED RESISTANCE/FTIR SPECTROSCOPY/X-RAY FLUORESCENCE

The objective of this study was to control the soft rot disease in chinese green
mustard caused by Erwinia carotovora pv. carotovora (ECC) by induced resistance
using resistance elicitors. After pathogenecity test of 9 pathogen isolates, Ecc_Cr2 was
selected as the representative isolate for this study. Subsequently, inhibitory efficacy
of Bacillus spp. on the Ecc_Cr2 was evaluated using the paper disc method and it was
found that the CaSUTOO07 isolate was the best, having the widest average inhibition
zone of 7.5£0.032 mm. Experiment on plant growth promotion was done by seed
treating of CaSUTO007 and foliar spraying with 200 ppm salicylic acid to the MAX018
chinese green mustard under a greenhouse condition using the randomized complete
block design (RCBD). From the result, it was found that seeds treated with CaSUTO007
and sprayed with salicylic acid for 5 times gave the highest percentage of canopy
width, canopy height and head diameter. Analysis of biochemical changes by fourier
transformed infrared spectroscopy at 21, 28 and 35 days after planting found that the
treatment could significantly increase the contents of C-H stretching (~3,000-2,800
cm™?) and C=0 ester (~1,740 cm™) lipids and Amide I (~1,700-1,600 cm™), but
decrease the contents of C-H bonding and C-O stretching carbohydrates. The

treatment could also decrease polysaccharides (~1,450-1350 cm™, ~1,246 cm™ and



~1,200-900 cm™). The experiment on soft rot control showed that seeds treated with
CaSUTO007 and foliar sprayed with 200 ppm salicylic acid for 5 times gave
significantly the lowest disease incidence and severity index of 47.10% and 12.50% |,
respectively, which were comparable to those of the copper hydroxide treatment.
Analysis of salicylic acid in the induced plants found that those that were treated gave
the highest increase at 48 hours after pathogen inoculation (HAI) of 4.27 ug g* fresh
weight, then leveled off, and increased again at 96 HAI. For phenolic compound, the
elicitors treatment gave the highest accumulation of 2.35 ug gallic acid equivalent/mg
dry mass at 24 HAI and increased again at 96 HAI when compared to that of the
control treatment. Analysis of elements involved in plant defense mechanism by X-ray
Fluorescence indicated the decreased content of K, Mg and Fe but the increased
accumulation of Ca in induced plants when compared to those in the healthy plants,
suggesting that these two resistance elicitors might suppress K, Mg and Fe
accumulation for signaling transduction or increasing the defense enzyme activities.
The increase of Ca accumulation could involve cell wall construction in plant defense
mechanism. The results of this study indicated that seed treatment with the Bacillus
CaSUTO007 strain and foliar spraying with 200 ppm salicylic acid could be used to

reduce soft rot disease severity in MAX018 chinese green mustard.
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CHANON SAENGCHAN : CONTROL OF BACTERIAL SOFT ROT
DISEASE CAUSED BY Erwinia carotovora pv. carotovora IN CHINESE GREEN
MUSTARD USING RESISTANCE ELICITORS. THESIS ADVISOR : ASST.

PROF. NATTHIYA BUENSANTEAI, Ph.D., 95 PP.

CHINESE GREEN MUSTARD/Bacillus subtilis /SOFT ROT/Erwinia carotovora/

INDUCED RESISTANCE/FTIR SPECTROSCOPY/X-RAY FLUORESCENCE

The objective of this study was to control the soft rot disease in chinese green mustard
caused by Erwinia carotovora pv. carotovora (ECC) by induced resistance using resistance
elicitors. After pathogenecity test of 9 pathogen isolates, Ecc_Cr2 was selected as the
representative isolate for this study. Subsequently, inhibitory efficacy of Bacillus spp. on the
Ecc_Cr2 was evaluated using the paper disc method and it was found that the CaSUT007
isolate was the best, having the widest average inhibition zone of 7.5+0.032 mm. Experiment
on plant growth promotion was done by seed treating of CaSUTO007 and foliar spraying with
200 ppm salicylic acid to the MAXO018 chinese green mustard under a greenhouse condition
using the randomized complete block design (RCBD). From the result, it was found that seeds
treated with CaSUTO007 and sprayed with salicylic acid for 5 times gave the highest
percentage of canopy width, canopy height and head diameter. Analysis of biochemical
changes by fourier transformed infrared spectroscopy at 21, 28 and 35 days after planting
found that the treatment could significantly increase the contents of C-H stretching (~3,000-
2,800 cm?) and C=0 ester (~1,740 cm?) lipids and Amide I (~1,700-1,600 cm™), but
decrease the contents of C-H bonding and C-O stretching carbohydrates. The treatment could
also decrease polysaccharides (~1,450-1350 cm'!, ~1,246 cm™ and ~1,200-900 cm™'). The
experiment on soft rot control showed that seeds treated with CaSUTO007 and foliar sprayed
with 200 ppm salicylic acid for 5 times gave significantly the lowest disease incidence and

severity index of 47.10% and 12.50% , respectively, which were comparable to those of the



copper hydroxide treatment. Analysis of salicylic acid in the induced plants found that treated
samples gave the highest increase at 48 hours after pathogen inoculation (HAI) of 4.27 g g*
fresh weight, then leveled off, and increased again at 96 HAI. For phenolic compounds, the
elicitors treatment gave the highest accumulation of 2.35 g gallic acid equivalent/mg dry
mass at 24 HAI and increased again at 96 HAIl when compared to that of the control
treatment. Analysis of elements involved in plant defense mechanism by X-ray Fluorescence
indicated the decreased content of K, Mg and Fe but the increased accumulation of Ca in
induced plants when compared to those in the healthy plants, suggesting that these two
resistance elicitors might suppress K, Mg and Fe accumulation for signaling transduction or
increasing the defense enzyme activities. The increase of Ca accumulation could involve cell
wall construction in plant defense mechanism. The results of this study indicated that seed
treatment with the Bacillus CaSUTO007 strain and foliar spraying with 200 ppm salicylic acid

could be used to reduce soft rot disease severity in MAXO018 chinese green mustard.
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